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RECORDING AND REPRODUCING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a ferromagnetic 
tunnel joined head that enhances yield examined from 
reproduction output in a ferromagnetic tunnel head. 
SOLUTION: In a shield type magnetoresistance effect 
element using a tunnel joined element consisting 
essentially of a free layer 6, a barrier layer 5 and a fixed 
layer 4 as a magnetoresistance effect element, the 
uppermost and lowest layers of the tunnel joined 
element are made different from each other in pattern 
shape and the pattern area of the uppermost layer is 
made smaller. In order to form the layers, an element 
working step in the patterning of a tunnel joined film part 
is finished before the lowest layer of the tunnel joined 
film is completely patterned. 
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[*frt»*<ottH] 

[fj}#3C2] hv^^»-frgtS:«rti"-5Jiwatt 

rm. m^mcD^m^m^mm^b^xy y v 
rm/mfemcomM l < ^(D^n^rnxmrn s nx^ 

[8***4 ] SR h >--*^S^BSSr»rici--5#JS^ 
f*k SKIfid^lT, AJiS^ffl^^riatLX, 

&4*t8 1 7!>^ 3 <Z>fa;K,;!n(;:SE«t0>3aW4 h 

[ft** 5] h^*/M£^IR£«j!£^6#*<7> 

x * n t co x *> 5 * ^ £ -t* -6 n * * 

[ft** 6 ] SBh ^/Hg-&J«*«rit-t-5#H^ 
f*K SKS4K^6Mx, *-b«^ai^X05^Kx< y rf 
tf)fi5#£>3M£*r LX* ✓ — v^btcif* SS^ADX^S^ 

[§t**7] SKiR^Dx^sd^ yy^iiiT- 
[f»** s ] ra«jgfet5&jftBt i:LT7y y r 

JS/BJ£Ji -T 3 

-/i- KS»ati h ^*/i-t6^*^^*3^x. h 

-S-IRasS:^^- Wk-T-SiR^S^JElDXtoS*, h 

5#JB^ 9 %*Tffi^S$ Xf*?f :bft<^ 

[fit** 9] &$tf&ffi&«K2: LT7y-i//<y7 
JI/[l£JI£g*tS/#c!:-r6 h :'*/M£*&l«S:ffli^fcv' 
KSSfiflStt h >-^/H»-&*^(c*5^x. h y^/ug 

<^^i*ix^«X-^X^KtoS!*f^*rih«)5r t S:«M»£ 
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[ft** 1 0 ] SfiESi^iDXftl.Sarflcih-r-SISOSlK 

[»**i i] ««isetsai*JKfc iT7 y y 

v^-zi, K$!»&tt h ^*Ji>m<&m*lz&\,*x. h v-twb 
Wb"?-5IRo*?-*nx*&JiS: x /<yr 

[11**1 2] ^KH^«tw«lKttB/*iKttJi/» 
[»** 1 3 ] ft** 1 7?>^ 7 ofaft^KfattOl&St 

[0 0 0 1] 

i»«{s ^- * 6 fc co m%.-£ > id in -r Z> t, O X £> 

[0 0 0 2 ] 

[M<7)Si] se*swx-«. ^^^jn (mr) -fev-^ 
a 9 * ^ i z x o x « *d $ 5 m *: ^ » $ <t * ^] o bbk t 

UX(Ojg;feta!{l:*^LXfi£#ft-§-S:»Ui-r-5o ^ 3 Lfc 

^*a<o2*(ctb«Lxae{k-rs, ^^^^^s^ (a 

MR) J»*lwS<5^X»f^i-5 0 
[0 0 0 3] AMR ^dUcoj: *) Ul^Sft^fix D . A. 
U/yy (Thompson) ^^f^^C 'Memory, St 
orage „ and Related Applications" IEEE Trans, on M 
50 ag.MAG-11 . p. 1039 (1975) \Z ffl X t AMRM^: 
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^WMttPt b LX, FeMn, NiMn, =■ 5"5r/URffc 

[0004] s^nftfifctt, mmmm.-z>'~V'<D&&i£ 

£ 0 ^co j; >Vttft^tettWxm&X*3 

[0 0 0 5] rcOl^MRir>tt'(i v 
^aiYb^fojPBl^ASo^a^ifcflrjLTK^i-So 19 8 

8^6^tC«Jfe«|±iR$nT^-51#llfl5p2-6 15 7 2 

t-fi, «t£Srt^ra{fc^K¥fTK5iJl£ J: otic^gp 

[0006] siiiiT-ttffipri64*ffii: ut, ±mw 

mw^i*&m&(Dm&&mRvi&&frmtfb*ix^% 0 

* WSJ- J: 9»BLtv^'>ft< £ fc 2Ji<^a^ 

X, 19 9O^12^110|:Ml±i^tltt^, 
M¥4 - 3 5 8 3 1 0l:|j: x #BSttA«»:^»iaJB(- 

^#^*T**>5»*ic 2o^^^«flI/i^^^f^^ 
[0 0 0 7 ] — ^ 1 9 9 0^8^22 B{caif^£*XX 

t^s, - i o 3 o i 4 ^«tctt, mmm^rn 

(o^mm^^K\^x^mmt i.tz»m& h >*;u&&m 

b<Os<4 T *mfttfrftll3i!\£tLX^Z>Z. t Srwakt-r.sss 

tttfglro^Xfi. 1 9 9 6^1 1M 2 7 0{Cfl5fe«^5g 
£tlX^5, Wf%¥ 10-162327 ^H^KiES!** 

[0 0 0 8] X, Si&tt hy^tt^tffl^fcSt^: i/ 

«j&t^o^Tli, 1 9 9 6 ^ 1 1^27-0 (wflEife«|±?B 
$*XTI^5. 4#P^¥ 10-162327 

[0 0 0 9] 
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L J: 5 t-fSWB] 0 6(1, ttMVl 0- 
1 6 2 3 2 7 ^«^IBttSttT^-5tt*0>»«tt h ^ 

9, 3R«£*<7>3aifctt h^^/u— s/ Kld^xii, ft± 

sa* e> ft ts * x-r ^< x w s *s s< # — ^t: s tiiz 
h^^in^L, ^S£^lxs^<-<txs^ 

[0 0 10] bZZAK aiKtt h ^*/H*^Bt* S y v 
J; 9 ^*-WfcL 13 6 ICfjk^thfzX o Xz. 

[o o i 1 1 mife-tz bmm^v rs*iat A/^ss^ 
*<*5<ox% «St^t:*^*ofc< ^cfct^ 

e^9<oH*t^3^X-mH5o t^oX, ±is^yv^ 

Mt5i:afcotfi, ^K^<y r Scots t-isia^tt 

"C^57!l — L < (±H^SO<6Ttt^^?>»^i--5 ^ 
[0012] t^lft, 3#P^¥ 10-103014 

&u^hpwi 0-162326 ^i^<>r 

SSrffiffl UfcKlKtt h ^^/H«-&3R^60«^^R| LXH 

^ < N x#r^?9- i 6 9 i 8t^t:it, mmizm't-t 
xp^^sttxfi^s^, ^ y rS(wfi6ffl(cBBLxnfl^t> 

^«St>*<, ^ UX^<y TS^»ft^ffiirBBUX*i§E« 
[0013] tot, ^B^co Bftfi. _bf5Lfcfi§3l5tS 

x^itfi-g-ai^aD^ejftfc^B^ t> ^JHHiWfwfftb/EiiK 

^ [0014] 

it^-r^^, «TI-^-r«*X*W4tt«»j«S:Sffl-*- 
5t^-efc5„ Ep-t>. *56M(ci*(tSIB 1 cosimt LX 

f*> '>4<tt7y-i, ^<yrs. H3es^*s* s a 

S$ttTJgdtSixfc8fS**a*«^i:i-6 h>*/H» 

X, SK h ^*^IS:««t 51© 5 tftli i ft 

TS b X'< ? - ^wm&& <f $ ttfcSfi&tt K 



5 

[0015] 

[0016] c <D X o fc«/*<7>Hi«tt h v*/uB^Sg^ 
[0017] sk>; y >-^^/<y rso^Mr-c?-^** 

[0018] 

S?^ 3 o ^snri/>6 B 

[0019] «TK, *3891lw«SSffS3fiatt h v^/u 
*>. lift **B^(c«5S»SSKtth^*/uS'&*T- 

*/M£-&iW2 o &ffif&-rz>m<Dm%'<? — a 
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[0 0 2 0] JElii, **»«^»^-Cf±, SK»»tth 

^/^«-&i»2 on. ^y-^6 N /<y/i5 s at^H 
^js 4 <7)#JB^atR*ffi^e>^"C7 y — m/'*y rm/ 
m s je ^ kb * l < * i * o s *t o ins aril s *u x ^ -5 * ^ 

h 3 0 0«j«S: J: & 3¥«BKtt0J-r 

s sb w i i «j o m <o m m <n « & b * ^ -r 0 

[0 0 2 1 ] - Offi/ST^ mWLA 0 ±|:t^>-/> K l 

io &±TfTnmmz&mm$inz> 9 *:<d±iz7 y -met* 
J:^<yri5^ai^6 0 ^y rm 5±<o&^(om 

i%z> Q '<* — >4k$tiin@mm 4/ittsi3 x±m 

[0 0 2 2 ] *^«:«fC»t+-5aBE^^-^k(cBR-r-5" 

^Jf^^t^^M U ^o^^y7l5^ii;^St 
J:t^±iy-/u KS l o ^g[Ji SttS 0 TifiJi/B5£i--5 

ji 3 /mizm 4 /y< yr§5/7y -n 6 c^^^^^e 

9 ^^H^-T^il 3 . [g^H 4 , ^!)715, -7 y — jf 
[0 0 2 4 ] roBS. T^m 7 *i««E(08K^^ 

[0 0 2 5 ] ^^fomxte. T">-/w K 1 ±CTlti 2 
SrWJiL, llS9lliJ:y-/i, Kl 0 SrW«LAc«it 

fcfi±«ffi 9 ±->— /u K l o t opflc^t y?M b U 

KUT1I2, ±tffi9tlv/-/UK10S:iffil:t 

5;Ht^5 0 Hi-fi. Ttil2 -7 y-i6 too 

[0 0 2 6 ] *«IBl:ftlt6SR h v*/u»^ttSr** 
50 OT^otta<, i*3**Wlwfi x SKh^-twuS* 



r 

- Wb^# 5 m^-ioxfflfai^iiff * ftfc t <o x 

[0 0 2 7 ] ^SSJ^F-iPXteai^tecoAfrWi: Ltll, 
5>^^i^^LT, '**-^bfcff 5 3R^*OX»3lj&s||ff 

[0028] ^«^^hy^g^i 

T-0^2 co^^Mi-o^THI 2 L/j?*5 

(i, H] 2 fi^tv-/v KS-feV'U-SSS; A B S M^^ftlz 

[0 0 2 9 ] ^r^±|-iU(Dj; 5 (cxn - ^ — 

3eji4/@3e-r5Ji3/±«ffiji9dsajistL, 
EPt»5 y v^o-sct, SKa^-rsji 3xt5@3e» 

*/M*-&l« 2 o <oMc±%m t *TffiJi<z>'** — yf±*4 
3te:7y-ji6fi x ^< ^ y ^^tos*Sft*t><^-c, 
^y r« 5fcf+#i-5»n*i^< 

[0 0 3 1 ] ^AffrWICj&H^-Ct). KlT^/A^Ti 
i^t5l3/@^i4/^y 7l5/7y 
-I 6 F V^/^it^6 0 C<Z>fi|i£ 

««c*iJi«ai9^e>ii^-r-5Ji3. @^jb4, 
yr/is. ^y-®6^iii§L. Tmf&ii 2-^fictt 

[0 0 3 2] »^-YT^Jf7(i«jJtOSfc^(i 
[0 0 3 3} ::tll T^-^ K±tcT«ffi«:aHU 
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z>o ate. T^~/i<> f tTmmzmmic'tzzthvz 

0^3 co*^Jico^TI^3 £#03 L**s?>IttMi--5o 
[0 0 3 4 ] EP^, *5&m^1&rtZ>m 3 Olr^j^M 
£LTf*, B3 l:^t->-^ KSlr a B SIH 

JO 4 0±(^T">— /u K K T1I2; i^t^iT^6S 
3ft«ffiJl3, @«Ji4*3«to ? ^yrJi5^«Ba:aiJB$iT, 
6 0 ^co±ic[n 3 tc^i-«i^^^ — wbSixfc^ y -« 

t*ji 7^s^<o«»a5^7 y -«6 tcte-r s J: 5 tegs 

[0 0 3 5 ] £ ^(c^cD±^ICfi_hm^il 9*3j;OS±v' 

3/i^l4/^y 715/7 y -|6^)W 

Ii±lli^^7y-16, /<!i7i5, @^14, 
[0 0 3 6 ] r^BS, T*S 7 te*6SJl8*5<fctf 

/<y7i5l:J;'9|iSl4 ^T<^if t m^izmm s *x 
Jt, I/^7^]|{j;7y-I(i^tT^6^T\ -tOilK 

[ 0 0 3 7 ] **flc^r-<i, Tv-zL' K±l:TtS*a 

<!r ±-> — K**ffl(c-r§ r t i>X% % a rti 
Ji^^y-stfiorBl^rtTJftii*:, ^Miltitli 

fr«(-»^T(i3*att h V^^^-^fllco H7y -^co 

^y-a^^^-^-fbSti-ci^^J: < . ^ti&T^ 
&tet*z$ixs<f->4k^%fr&m&miR-fz>z t as-c 

[0 0 3 8] 9 , *A*«{^»^Trt, ^1^7 y - 

^fr-r^ h<Dx&y , ^i^y7i5^t>^ii^i4 
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igfcgttx&t) ^^^yris i:i^i4 tttStts y 

V^^jg&gtf Xl^l^OX, g:_bJI<D:7 y — J| 6 <zv< 

-So 

[0 0 3 9 ] J: oXf*. ^ 

tt ^ y -i6(7)i^^[ciot^g-; y v^j&js&fr o 

^/^IfOS4 -O^ft^J 1-01^X12 4 ^#BS 

[0 0 4 0 ] Wh, *mW\^l&ilZ>m4(DMrfcM<DMf& 
ki^m* 04 t^i-^-/u Kffllrv-frSBSrAB Sffilii 

£>R»lKteJf3, [§/£Jl4io JiO^y 5 *s|«3SfcaJf 
£;*xSo ^rto_h(clll4 (OJ: 5 Wfc£^fc:7 y — 

Ji6 *r»Ji-t-S 0 SR^y— Ji6<7?&*lctt»^»jBi!^ 

r^ji 7 ds^^aggfp^^ y-16 (cjg-rs j: b kk« 

£*tX^5o 

[0 0 4 1] £ t>^"t<D±$\Mzti±mMm 9& £tf±.i/ 

— KJi l 0d«aJI$tb5o 

ss 3 /rn^rn 4 /✓< y rm s/z?y -m 6 ^as^^sfi 
«tt h y^/^i2 o -efc-So icD«igx-i*. {Siciu 

±t«9^e>7 y -a 6, ^yrjis* @^j§4. 

[0042] s&ft^tee^-f r^Ji7tt*fe»«/j? 

ffi&irv*mW##^£jft*L5££ 7 y -JI 6 lc 

[0 0 4 3 ] ^^f*:#JK£H>Xfl. T">-/> K 1 ±l:T 
fcWiilco^xy^fcri^ T~> — KiTfllffiicDM* 

[0 0 4 4 ] 3EI-*^fls:«|Cj»^Ttt, TB«Ji 2<1:7 

16 t±mmm9 k<Dmizi*±i$m$:&rtz> z t hxz 
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5 0 *McWm\zm\<^xn, aR7y-a6^/^- 
s y ^*Q.3i«r§ w-tjs I? gR/< y rm 5 £ 
H3£JB4 tfiSBE^ y >^«tSSrS(tT^*^^T% ft 
jtm<o-7 y — Ji 6 vjKtfcwu ^faif^yri 

[0 0 4 5 ] ^(C^^^iJtc^^Tfi, »1Ktth^/^ 

s»«tt h ^^s^iR^^iB s oj^^imo^x eg 5 

[0 0 4 6] gpt, x &ftWlZ&rtZt&5<DM e {£M<Dmi& 
£LXfi, ID 5 Cl^-Tv— yu KSir^-^fflSSrAB Sill 

^fbfcmt-. ^ y — s 6 {c^n^JD^ttSo 

[0 0 4 7] 7y«-S6^fe*(i«»aJi8*SiB«S4x 
KB 1 O^SfJiS^S, Hi^^^tXfi^^^^^^/^^ 

z/mi&m4/'< v v —me <?>^ftti>&m& 

[0 0 4 8] ^^^(liC^^XIl. iHlw[ll^(Oj2mS9 

^ ^6rti2-ii^i5fL/:i:t^^ m^*±±m^9 
y/is, i^i4, mfe-tzm 3 ^ni^iiiiu. 

OX, i bl*te\,\ »E^< 

-Y 7^1 7 li*ffiSiJ»B 1 1 lT7y -m 6 CgL 

So 

^ [0049] t^oX, *^<*«(c«5SK»ig«:ffl^S 

T->-/u K 1 ±KT«ffi2 «r«Ji ±S^9±(c 
Jiv'-zu K 1 0 *«Ji Lfctg^ico^X^^^c^, T~> 
— KiT««i com. -£fzit±.mmt ±->-/u Kt<0 
BB-^T^r^^Jii: UT»fe*Ji ^SBIt5 i h «TfiBT- 

[0 0 5 0] ^fc, Tv—/U Kt Ttfi, ±«ffit±^> 
5^ -/uK*JRffl«c-t-Sii:t-e#So Tlil^7y-f 
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#PBi ijtt/7y-ji6^s^^ — y 

l*$ltT*i!5) SR^y Til 5 t@^JB4 y 
(D/^-v^f*. SR^y TB5&tfSTBoHy£B 

[0 0 5 l]*t w'^tllKKtt h ^^^1(0 5 

* — wkufca^ico^T^ufcds. 'Pte < ch ^ ^ y - 
Ji(i-tw^*< £ t>— a a? s y ^^toastt-ct^ i><r> 
t-to-ct)gt\ aR/<y 7i 5 <o—n& ^ y 

^m^2 0 tf> ft *«J 13 1 5 t^Lfca*. 

[0052] i/^7^w^itJ:^f)i 

«:ffl^5wt^f#5 8 SP*>, EI 1 1— [HI 7(D^®m 

[0 0 5 3 ] 0»;ttf* gj7 tw£^t 6EScA0^5ms > 
— KJB 1 OtOTJ-ilftTaffiSSiS^SBJiS^T^S* 

Cl#ffiM4JS. o$9'<y7Jl5, ^y™ii6Tm^2^ 
Mcmm&±i/-^ Kg 1 0 T'M^TP^ fclUB* fw^r 

^Ti^_bmf^H 9 , tens, ^yrBs. 7y-i 
<d im m m m * u n r ^ 6 * * m * l x ^ 5 t> <o -? & 

[0 0 5 4 ] X, E«Dli, **ffidS±^-/P KB 1 0 

^Tl:±tSl9, IK»18, «il^f)/j:6^y7 
Ji5, 7y-l6, TlH2^^Ty-/i' KJ1 1 ^ r <D 

[0 0 5 5] X, IS«Flcft^-Cfi, **ffids±^ — /u 
KB 1 0 "Cflldc^ttTl^ £ HB# (::■?: £>Ttw±«ffiJI 

9. Ifeii8, »i4l^b^6/<y7l5, -yy-m 
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6 N T«tt2R05T^> — KB 1 a s £OJKi£±M!h*-L«& 

[0 0 5 6 ] SSSKtt h>-^/u»-&lRT-2 0 

t7y-i//<y 7i/@^i^S*Mi:t6 h^* 

1X7 y -1//^ 7i/@fi^s*«t 

U ^ISf t< te^TS<o 5 ^oi^-rttcoBX/^x^ 
[0057] *«wt-»«t5aR»iKi4 h ^^/^m&m 

BR<z>3RBK2£ft 6#jLSH£f±, ^RB<7^£^rfa^{£ 

»^l)Mt 1X7 !i -B 6 /✓< y 71 5 /@/£B 4 
^^^1t^c<t-r^> h >^/^!2 0 K 

[0 0 5 8 ] #3lffli;ifttt5 3K3a8£tt h 

[0 0 5 9 ] 5Ei^. *»!qt-»t+SSiJWffi«t UTIls 
«fa« * i»« S tl f 7 y 9 ^ W) S lir -5 Ac ^ (c , 

« ^ is ft is * x a a xf m& is fet ae * ^ -r ^ t ^ t& & * 

50 fo% 0 
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[0 0 6 0] EJLT(w-ttl-ftt<0«5ficr)|*»a, *5j:0^/£ 
L T f±£Jl T <7>*»5f ^ * * * t 5 0 

sic, r/i^-^, r^f 

S i C/T/U^t 

NiFe, CoZr, ^/hliCoFeB, CoZrM 
o , C o Z r N b , CoZr, C o Z r T a , CoH 
fx C o T a , C o T a H f , C o N b H f , CoZr 
N b , C o H f P d , CoTaZrNb, CoZrMo 
N i FeAISi, SYbttSW M n Z n 7i 

7-f NiZn7x7^K MgZn7x7^f h^f) 

Tii 

A u , Ag, C u , Mo. W, Y, T i , Z r , H f , 
V, Nb, Ta^f)ft5#f(:, £J1IBL *5 

AIM, SiBMb4£u MT/l'^-'J'A, mti/y^ 
>\ ^nyF7^^-/f^ Au, Ag, Cu, 
Mo, W, Y, Ti, Z r , H f , V. N b , T afrb 

±mmm 

A u , A g , C u , Mo, W, Y, T i , Z r , Hf, 
V. Nb, Ta^P,45»*. *J1JK, *3j:a5jS^!» 

±->-/u KB 

NiFe, CoZr, ^AcfiC o F e B , CoZrM 
o , C o Z r N b , CoZr, C o Z r T a , CoH 
f , C o T a , C o T a H f , C o N b H f , CoZr 
N b , C o H f P d , CoTaZrNb, CoZrMo 
N i FeAISi, S^tt^ttlSk M n Z n ~7 m 

7 >T K NiZn7x7^fh, MgZn7xH 

mum 

Aimtm. SiSKb*K Sft7/p? = !>A, ^b~>y^ 

a l Mi, siM^, ffifcr/u* =->>^. Sfb^y^ 

A 1 iib^), Si$Hb#J, Ift7/L-^^A, ^b->y=i 
±£15 JI 

A u , A g , C u , Mo, W, Y, Ti, Zr, Hf, 
V, Nb, Ta^C)i5»#, £JIIK. *5<fct/i££>«> 



(8) 4$M 2000-163716 

14 

»^>f7^ 

CoCrPt, CoCr, CoPt, CoCrTa, F 
eMn, NiMn. NiStt, NiColfcft, Fe 
g£fb$&K N i F e Blffctt* IrMn, PtMn, PtP 
dMn, ReMn, Co7x7^f Ba7x7-f 

• m&/Tmm/7 y -i/^ y 7§'/@^i/i^t 

y rm/mmm/mm-r^m/vkmm 

• mw/Tmm/-? y -s//<y n/i2MRxy/N 

• mw/Ti&m/-? y — i MRay/>y^i/^ 

y 7l/^2MRxy/Ny^f/i^i/@^t J 5f/ 

• sft/TJfts/B^-rss/BSJi/^ y rm/y y 

y y -*/«»s 

TusitLttt, R{b«j, mtyofabtezmm 

a, Hf, Z r , W, Cr, Ti, Mo, Pt, Ni, 
50 Ir, Cu, Ag, Co, Zn, Ru, Rh, Re, A 
u, Os, Pd, Nb, <tO J wttP><OW*^0»'fb* 

*W*ffl^6o *SD5c*t LT, Ta, Hf, Zr, 
W, Cr, T i , Mo, Pt, Ni, Ir, Cu, A 
g, Co, Zn, Ru, Rh, Re, Au, Os, P 

d, Nb, v*ffl^srttT#s, Tmmnm^K^ 

[0 0 6 1 ] 7 y — « t LTft NiFe, CoFe, 
NiFeCo, FeCo, CoFeB, CoZrMo, 
40 CoZrNb,CoZr,CoZrTa,CoHf,C 
oTa, CoTaHf, CoNbHf, CoZrNb, 
CoHfPd, CoTaZrNb, CoZrMoNi^ 
&tfctt7*/i/77^8ttBfl«:fflt^r t dST*# 5 0 

[0062] ^y Ltii, »fb». mtm. mt 

Srfflt^So Ti, V, Cr, Co, Cu, Z 
n, Y, Zr, Nb, Mo, Tc, Ru, Rh, Pd, 
Ag, Hf, Ta, W, Re, Os, Ir, Pt, A 
SO u, Si,Al,Ti,Ta,Pt,Ni,Co,R 
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*fcf±£*L<bi T i , V, Cr, Co, C u , Z n , 
Y. Z r , Nb, Mo, Tc, R u. R h , Pd, A 
g. H f , Ta, W, Re. O s . I r , P t , A u , 
Si, Al, Ti x T a , Pt, N i , Co, Re, V 

[0 0 6 3] Sl^j;(;i2MRxy/Ny^it l,Ttt 
Co, NiFeCo, FeCo^, ^fcliCoFeB, 
C o Z r M o , CoZrNb, CoZr, CoZrT 
a, CoHf, CoTa, CoTaHf, CoNbH 
f, CoZrNb, CoHfPd, CoTaZrNb, 
C o Z r M o N i &&&tcteT'e/U7 T ^KttW^Srffl 

[0 0 6 4] mfef§ t LT(i, Co, Ni, Fe — 

Co, Ni, F e ^ ^ — X Id -f~ <5 ^ — ~f frh 
£fc Ti, V, Cr, C 

0, Cu, Zn, Y, Zr, Nb, Mo, Tc, Ru, 
Rh, Pd, Ag, Hf, Ta,W, Re, Os, I 
r, Pt, Au, Si, Al, Ti, Ta, Pt, N 

1, Co, Re, V t-i'Z>?tl'—Zffrbt£Z> 

[0 0 6 5 ] *«c«?trfi, Co/Ru/Co. CoFe 
/Ru/CoFe, CoFeN i/Ru/CoFeN 

i, Co/Cr/Co, C o F e / <Z r /C o F e , C 
o F e N i /C r /C o F e N i (i # ^ * « * *> S , 
LTfi, F e M n , N i M n , IrMn, 
RhMn, PtPdMn, ReMn, PtMn, PtC 
rMn, CrMn, CrAl, TbCo, Ni»{fc4Sl % 
FeBWfcW, N i mt^Ot C o mitty) <D fa<£- !%} ^ Nil 

Ji«, N i mtm/F e»-fb«j2«Bt, CoCr, Co 
CrPt, CoCrTa, P t C o/j! ^$:ffl^5:<!:^ 
~C#£o PtMn^KliPtMnlCTi, V, Cr, 
Co, Cu, Zn, Y, Zr, Nb. Mo, Tc, R 
u , Rh, Pd, Ag, Hf, Ta. W, Re. Os, 
Ir, Pt, Au, Si, Al. Ti. Ta ^r^^JD Lfc 

[0066] ^fgJi^ urii, Kfkft. 

Mm. Srfflt^, Ti, V, Cr, Co, Cu, Zn. 
Y , Zr, Nb, Mo, Tc, Ru. Rh, Pd, A 
g, Hf, Ta, W, Re, Os, [ r, Pt, Au, 
Si, Al, Ti, Ta. Pt. Ni, Co, Re, V 



O) 2000-163716 
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fi^tb^irTi, V, Cr. Co, Cu, Zn, Y, Z 
r, N b , Mo. Tc, Ru, Rh, Pd, Ag, H 
f, Ta,W, Re, Os, Ir, Pt, Au, Si. 

Al. Ti, Ta, Pt, Ni. Co. Re. V <D&it 

[0067] m^. m 7^e>H 1 1 [zixmM^^^tcm 
m<o&^y v<Dixmftteftf&mm%7f;'t 0 mi 2 (a) 
~ (i) fi. m 1 \z7jk^tz%im& v>^^^m^2 0 

[0 0 6 8 ] ^^itZ^^V^/UPR^^^JcL,. «f'<*f 
h^/MS^*^ (MTJ) . ±«ffi9 Srj*JUtLfc« 

[ 0 0 6 9 ] i 1 3 (A) — (H) fi, H] 2 fd^ 

60 IP*>* S*4 0±CT*>-/wKK »I3£ 
teh^A-fi^ (MTJ) 2 0, ±«ft 9 &J«&Jgj«-r 

[0 0 7 0 ] MtC PR^«U I^TXf^i 

i;/M^-i;/^f y y^y^' (cmp) ta 

^ 0 14 (A) - (H) te, HI 3 (C^c LfcSftl&te h > 

[0 0 7 1 ] BP^>, S#4 OillTy-^ K 1, Tli 
2, SMfrtth^/uS^ (MTJ) 2 0 SrJdft^fiKi- 

X^y>^LAcmiC. PR^rl^56-r5 0 T«S^8tU"r 

[0 0 7 2 ] jSL El 4 l-^^^LTl>5^^^JiC^(t6^ 

5. X, 115 (A) ~ (F) fi, !H 5 (c^ Lfc3*«i4 
h^/^ii 1 2 gp^>, 

(mtj) 20, nmmmmi 1, i/<^r^i7^ 

IK&JBdc-^So ^Wii^ryy/UPR^ML, v< y 

y ^ ht7t6 0 

[0 0 7 3 ] X, **ff«(-»^XIi, Tli^Ittlt 
«7 J5gf5 0 ^IC KR0«IE»S^-> 
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^fA^ <Dmm&\%^-fo m 1 6 n&mwzmm l^e 

4 2±fcS£^;/ K45t % ^4 3, 3>f;M 1, ± 

[00 .74] r iom±^>—^ vmtT&mmnt 

^-£*&<5St£5 2_tf^ K5 l*5j;l*iEft 

U-CS±^ft5 0 IE»^5 3 ttleftsU — yK^7-Y 
^— fif2«fit#5 3?>_h§r x 0. 2,im^T^il^ *> 

0. s/ K5 1 (ii5»fltft:5 3^Saft*^fc«ft«j 

[0 0 7 6] ^Tl:, #3&WK«5SR3*^te 

* o»ig# ft & mm * % *> x urn \z.wt w -r 

t Ltli, Ta (3 n m ) / P t 4 6 M n 5 4 ( 2 5 n 
m) /Co90FelO (5) /R u (0. 9) /Co 
9 0 F e 1 0 (5) / A 1 ^{t^ (2nm) /C o 9 0 
FelO (2nm)/Ni82Fel8/(8)/Ta 
(3 nm) Srffll^fco 

[0 0 7 7 ] IMil:(i2 5 0t, 5B#fflOjR#! ; 3S£ 
/£«0*<7>fl£#i: &m$:-tZ>jjfa\z 5 0 0 O e comR&tW 

<nhcn^m^^tz 0 mfc-mz 2 m<DT y? ±_\^t ^ 

[0 0 7 8] Tv-/U KJB -I?* 1 m m<DC o 6 5 N i 
1 2 F e 2 3 (W/fifct a t %, J^Tf^ IS) 
TmtiH--*Ta (5nm) /A u ( 6 0 n m) /Ta 

f->:7VUNo : 12 3 
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( 5 n m) 

±«ffiJi— T a (5nm) /A u ( 6 0 n m) /T a 
( 5 n m) 

±/ — /U KJl — ffS l^m<DCo89Zr4Ta4Cr 
3 

$6#J§ 2 0nm^7/^;t 

SE^7^I-Cr ( 1 0 nm) /C o 7 4. 5Crl 
0, 5Ptl5 (3 6 3 6 nm) 

KSrlS 1 6 <D X b *fB»S^-flcM— y KKAD 
I*3j:tfy<7^ ^j&DIU CoCrTa^i*_hi;f" 

nu »#&^3r-v y ^fiO . 2/im, K^iZ^h^:/^ 
"Hi* 2 M mt Lfc 0 
[0 0 7 9] Kffitf>=x>f /UgI5f^riEB#<0 7.* 

0 0 OeW, l B#Bao4HKfa«;31S:fTofc 0 

[0080] ztoMmmmm^xz? y —m<Dmit®& 

MLfc, «E#0«iK*tt3. OkOe, MrTliO. 
35memu/cm 2 tlfc 0 L fc^ y K£r ffi ^ 

^ n&thtj&mfe l/c 0 1 0 ^ Koif^ai^sy 

[0 0 8 1 ] ^£ttj;^fi3. 1 mVt*##Pt)^jJif 
v^/uft-e 1 mtztiffrofctiK 1 0iO 3 9fi£T-fi 

[0 0 8 2] 

45678910 



S^tti^ (mV) : 000000 3. 100 0.4 



[0 0 8 3] KJg*gl:iJ 2 5 0t, 5 B^RBcOIRiSa-S* 

f&^^<Dm^tam.^-r^yj^]\z. 5 0 0 o e <nm^^\\ 

<D&m^tz 0 hV^/^i Ta (3nm)/Pt 

46Mn54 (25nm) /Co90Fel0 (5) / 
Ru (0. 9) /C o 9 0'F e 1 0 (5) /A 1 BMfcft 



(2nm)/Co90Fel0 (2nm) /Ni 82F 
el8/(8)/Ta ( 3 n m) Srftffi, 

[0 0 8 4 ] — J¥£ 2mC07/Uf ^^±{:r^^t 

«: 1 0 n mSl Lfc^t^^^fflc 

T'>-^ KS — ff S 1 pl m(DC o 6 5 N i 1 2 F e 2 3 

a t% x ^TfRli:) ^^fflo 
Tlii-Ta (5nm) /A u ( 6 0 n m) /Ta 
( 5 n m) 



(11) 



2000-163716 
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±WSS—Ta (5nm) /A u ( 60nm) /Ta 
( 5 n m) 

_bv- — KJ!*"i?$ l/zmroCo89Zr4Ta4Cr. 
3 

JfeftJi-ff S 2 0 nmCOT/l^ "7" 

i/^r^f-Cr ( 1 0 n m) /C o 7 4 . 5Crl 
0. 5Ptl5 (36nm) 

Ceo— y KSrlS 1 6 co J: 9 *E»l?*-ft:ffl^y KtciD 
X*5 J; 1**7^ ^OIL, CoCrTa^l^JilIr" 

[0 0 8 5] ^<Dm, h 7 y ^*Bli 3 m„ * 

hl-v 1 ^ h^I§(12 5 0t:, 2B*M£L.fc 0 COX 

y K»i3j;t*f2»'^ K»fNfc**T«(:i. 2 0 0t, 5 

[0086] r <Dm^^Mm\z x y — m^mit^B 

(1) i^^^/u^/u-^Atom^ 
>^°/WNo : 1 2 3 4 5 

^^tH^f(raV) : 2. 8 0 2. 9 3. 0 0. 

(2) ^^/u^/u-^Bco^ 
i^vy/UNo : 1 2 3 4 5 

^^Hj^J (mV) : 3.1 0 3.2 2.9 3.0 

(3) V) (%) 

(S£aj7j2. 8mV£Jl±) 10 
[0 0 8 9 ] !MiC(i2 5 0t, SBtP^^jR^SS: 

Mstowt (iiS^i-a^r^le 5 o o o e <oa#£;Ep 
t0£fflt>/c o 

nm)/Ni82Fel8 40 
/ (8) /Co90FelO (5) /Ru (0. 9) / 
Co90FelO (5) /A 1 SHL* ( 2 n m) /Co 
9 0 F e 1 0 (2 n m ) /P t46Mn54 (25n 
m) /T a (3 n m) 
[0 0 9 0 ] 2m^7/Uf y^±|;7/i/S 

T'>-^ KB — flCS 1 M m G0C o65Ni 12Fe23 

(«/£fia t%, ^TfpiC) 
TMt&fS-T a (5nm) /Au( 6 0 n m) /Ta 

( 5 n m) 50 
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*t*a>ofc 0 St&CO&^fi 3 . OkOe, MrTIi 
0. 3 5memu/cm 2 <fc U/c 0 £(D|BL SfiflStt h > 

*'MBNHR£>s y ^(ej;^^ — wt;*, /<yri^) 

±oOC o90FelO (2 nm) /Ni82Fel8/ 
(8) /Ta (3nm) Ji co^fro fc-fr ^^/U (^^^ 

(2 nm) /Co90Fel0 (2 nm) /Ni 82F 
el8/(8)/Ta (3nm)/l^^y>'^Lfc^> 

[0 0 8 7] A. B^i^^a-frfc, 

(c^oT^5 0 ^ft^noiJ-^TVuS: l 0 IfoKf^L 
[0 0 8 8] ^'J^^^^J^Tte^-r. -u-v^/u^/u— ^ 

2. 8mVi:*t<, S4BA^e>Ifc$S*HS70 

%-e£>Oyt 0 — ^J, U^^/l^/l ^BCO^^fi, 10 

6 7 8 9 10 
1 3. 2 3. 1 3. 3 2. 8 0 

6 7 8 9 10 

3. 1 3. 4 3. 1 0 0 

7 0 8 0 

i*SI-Ta (5nm) / A u ( 6 0 n m) /T a 
( 5 n m) 

_L-> — KJ§ — ff£ 1 m m^OC o892r4Ta4Cr 
3 

*6»B 2 0 nmOT/U? -J* 

r (lOnm) /Co74. 5Crl 
0. 5 P t 1 5 (36nm) 

ro-vy KSria 1 6 co J: 5 fr®^ y Kfcjp 

X*5 Jitf* 7-f ^*PX U CoCrTa*S*±|:T- 

[0 0 9 1] Z<Dm, h 7 s/^Bli3 /xm. S 

#&<^3r^ y-fno . 2/*m, RWh7y^«tt2 
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file J: U^JfefiaJ^iBS^IolSrrpjt^TV^/ift^tfft 
^^H^Ji*5«t^ll3£i"SJiwaS{k:*iS]dS|iieL. 

OOOeW, lBSM^araHRfeSSrfTofco 
[0 0 9 2] c<0*«iR«!;St^ J:S7 y -I^Bffcgfi 

w^*«#ft--tf>[Ei(Ef±* wtftis^^ia^^ifaais 

0. 35memu/cm 2 £ Lfc 0 ^COf^, Mffi^y 

*^&&m<D?i y ^>/icj: -5 — y ri* 

T% -T^^^A 1 Btffc«a (2 n m) /C o 9 0 F e 10 
(1) ^V^/u^/u-^CCT)^ 



(12) 4«IM 2000-163716 

.22 

(2nm) /Pt46Mn 5 4 (25nm)/Ta (3 
nm) JlSrS y >^ L /c*tf- ^TVw dM^/l^yu— :7 
C) SrKfPLfco 

10 0 9 3 ] h ^*/U»-&*^*»fiK-r-5J10 5 *>*± 
70 0%T-£>9, 1 0 ±le]o 



(2) ^mm <9 



1 

3. 1 
(%) 



2 
3. 2 



3 
3. 1 



[0 0 9 4] KijJ8l-li2 5 5 fi^](7}i|^&! i 5S&* 

/&J^IB#^^#£f3iE3£1-6;^^;: 5 0 0 o e co^J^^^n 

nm) /Pt46Mn54 
( 2 5 n m) /C o 9 0 F e 1 0 (5)/Ru (0. 
9) /C o 9 0 F e 1 0 (5) /A 1 ( 2 n m) 

/Co90FelO (2nm)/Ni82Fel8/ 
(8) /T a (3 nm) £{£ffl 0 

[ 0 0 9 5 ] 2m07;^7^i:tI7/^;t 

T"> — /U- KB — i¥$ l/imCOCo65Ni 12Fe23 

Marietta t%, fiJlTl^i:) Srftfflo 
TlSi-Ta (5nm) /A u ( 6 0 n m) / T a 

( 5 n m) 

ilii-'Ta (5nm) /A u ( 6 0 n m) /T a 
( 5 n m) 

±i/ — /U KB — J¥£ l/imOCo89Zr4Ta4Cr 
3 

*6SJi-ff £ 2 0 nmW7/^;t 

T*J!-C r (lOnm) /Co74. 5Crl 
0. 5 P t 1 5 (36nm) 

[0 0 9 6 ] -com. h7s/*«li3 /im. S 



4 
2. 8 

1 0 



5 

2.4 



6 

2. 1 



7 
2.8 



8 
2. 5 



9 

3. 1 



10 
2. 1 



6 0 

#i£^3r^ ^flO . 2 /x itk Bc^&^ b 7 y # 2 

eta**^^ LTIEL< fbftL/<£< /£o7t<OT\ — 
3/ KS|i*3j:t5fS«^s/ KSMST^C, 2 0 0t, 5 

o o o emn^p. i mm<Dmmm^m^n^tz. 0 
[oo97] - <nmmm&m\z. x 5 ? y -JioeMtss 

*xfra»ofc 0 8Sfr^>»lKyj(i3. OkOe. Mr Tfi 
0. 35memu/cm 2 r com. 3fifl£tt h V 

_bOC o90Fel0 (2nm)/Ni82Fel8/ 
(8) /Ta (3nm) Jf <Dfyft^ fc (^^^ 
/u^/u-^D) . &t/^y TJi£T\ t/j:bt)A 1 Sft 
( 2 nm) /Go90Fel0 (2nm) /N i 8 2 
Fel8/ (8) /Ta ( 3 nm) JliSyv^Lfc-fr 

bt)Ta (3 nm) /Pt46Mn54 (25nm) / 
Co90Fel0 (5) /R u (0. 9) /Co90F 
40 e 1 0 (5) /A 1 Kfkte (2 n m) /Co90Fel 
0 (2nm) /Ni82Fel8/ (8) /Ta (3 n 
m) t^tSr^^-yftLfcfy^ (-frvt/yi^/u— - 

^f) , i^, fy//uF irwt^rTflfiJi*-ex<^ — > 

[0 0 9 81 DStfE^ll 



(13) WBB2 000-163716 

23 24 

(1) ty^^-^D^)^ 

U-^TVUNo: 1 2345678 9 10 
ft^ttifiW) : 2.9 3.2 2.9 2.8 0.2 3.1 2.9 3.1 3.1 2.1 

(2) V v:tVu^/u-:/ecd#^ 

f-V^/WNo: 1 2345 6789 10 
^^W^(raV) : 3.1 2. 8 2. 9 3. 2 3.1 2.9 3. 2 3.1 2.4 0 

(3) ^>-^/U^/U-y F CO^^ 

IJ-^TVuNo : 1234 56789 10 
S^ttJ^j(raV): 2. 1 0 0.2 2. 8 0. 1 0 3. 3 0 0. 1 0 

(4) -t^/u^ ;v~rfo<D^ 

Ih^^/UNo: 123456 789 10 
n^ttittimV) : 2. 8 0 0 0 0 0. 1 0. 1 0 0 0 

(5) (%) 

D E F G 



m±&?]2. 8mV^±) 10 

[0100] mftZrftf&lzn 2 5 or, 5 B*Rfl (ASSESS: 
J*JBIflt^»^£ fiffiXI-S^lRjtw 5 0 0 O e (D^#£Ep 

h^'^/US'&je T a (3nm)/Pt46Mn54 

(25nrn) /Co90FelO (5) /R u (0. 

9) /Co90Fel0 (5) /A 1 ( 2 n m) 

/Co90Fel0 (2 nm) /Ni82Fel8/ 
(8) / T a (3 nm) £{£J8 0 

[0101] 2£fr — J¥£ 2 m^7/Uf y ^ ±.\^T ^^-T 
% 1 0 M mfjf/i Lfct,O£r<£^ 0 

T> — /l- KJS — ff ^lMmOCo65Ni 12Fe23 

Marietta t% v JEJtHFra IS) *rttJ?? 0 
Tili'-Ta (5nm) /Au( 6 0 n m) /Ta 

( 5 n m) 

±^ffiJ§*"T a (5nm) /A u ( 6 0 n m) /T a 
( 5 n m) 

_hv- — /U- KJB — ffS l/imC0Co89Zr4Ta 4Cr 
3 

lfii»Ji — /|E$ 2 0 nmfDJyU; f 
I^T^i-Ba7x70 (50nm) 

y KSria 1 6 <D J: 5 fcSe»«£-ft:S!^ s/ Kd*D 
IfcJ:t>^7^^PIL, C o C r T a Sl*il:r- 



80 70 20 10 

[0102] #^iA^ h y 3 ju m, « 

#&3fc3rir y:/tt:0 . 2/im, ^^^^ h =7 2 

0 0 o e 1 mm(Dmmmmm&n<o£i 0 
[0103] c<r>Mffi^Mm,\^ x d — m<om{t^a 

tltefaitZo t^{^(DUmt}U3 . OkOe, MrTfi 
0. 35memu/cm 2 t L-/c 0 Z<Dm, »h> 

JKZ)C o90FelO ( 2 n m) /Ni82Fel8/ 
(8) /Ta (3nm) Ji O^ff o fclf >- ^/U (^^"7° 

40 *(2nm)/Co90Fel0 (2nm) /Ni82 
Fel8/(8)/Ta (3nm) ISU^lfct 

(I^TVl^/l ^1) . t^iCTttli^T't^ 

fr^T a (3nm) /Pt46Mn 5 4 (25nm)/ 
Co90Fel0 ( 5) /R u (0. 9) /Co90F 
e 1 0 ( 5 ) /A 1 mitm ( 2 n m) /Co90Fe 1 
0 (2nm) /Ni82Fel8/(8) /Ta ( 3 n 
m) -T^T^v^-v^L/c^vy/U 
7" J) , 3E(^. fy^Ftl^^TTil^tv^-y 

50 (fy^K) *Kfl£Lfc„ 



(14) 
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[0 1 0 4 ] H&Xf I h^/u^i^^ft 

(1) fy^^-^HOS* 

U-^yOUNo : 1 2 3 
M£I±J7J (raV) : 2. 4 3. 1 3. 1 

(2) Ih^/l^/U-;/ I <OWb% 
ih>^/UNo: 1 2 3 

W±ttiJl(mV) : 3. 0 2. 9 2. 5 

(3) ^l/jf/uy/l — zf J (DWrit 

1 

Wtkthtl(mV) : 0 

(4) ^l/zf/USf/U- 
ih^^/UNo: 1 

S±ffl*(mV) : 0. 1 

. (s) mm* 9 (%) 



3.0 

4 
3.4 



2 3 

0 0. 2 

2 3 

0 0. 1 



4 
2. 9 

4 
0 



2000-163716 
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to i o 5] aosee*^ ^it^-ttt-en^iB^^w^ttj 



5 
3. 3 

5 

3. 1 



6 
2.8 

6 
3.0 



7 
2. 8 

7 
2. 8 



2.5 



2.8 



9 
3. 1 

9 
0. 1 



10 
2. 1 

10 
2. 8 



5 
0. 2 



6 
0. 2 



5 

3. 1 



6 
0. 1 

H 



7 
0. 1 



8 
0 

I 



8 
2.4 

9 
0 



Z7* 



9 
0. 2 

10 
0 

J 



10 
0. 1 



K 



(S£fcH*J2. 8mVi^±) 10 
[0 10 6] IMfM2 5 0t, 5fl*Pfl<Djft#L3!£- 

liiax-rs^iajfc s o o o e (omfr&tv 

h V'-^/MS'&IR T a (3nm) /Pt46Mn 5 4 30 

(25nm) /Co90Fe 10 (5) /R u (0. 
9)/Co90FelO (5)/Al mtfa (2 n m) 
/Co90FelO (2nm) /Ni82Fel8/ 
(8) £{£/B 0 

[0107] £#:••• J¥£ 2m^7/^y^±l;7/l';t 

T'>-^ KS-"J¥£ lMm^Co65Ni 1 2Fe 23 

Tlil-Ta (5nm) /Au( 6 0 n m) /Ta 
( 5 n m) 

n m) / A u ( 6 0 n m) /T a 

( 5 n m) 

±-> — /U KJB'"J¥£ 1 m m(7?C o89Zr4Ta4Cr 
3 

*6»JB-ffS 20nmO7^;t 

l^>f7Xi-Cr ( 1 0 n m) /C o 7 4 . 5Crl 
0. 5Pt 15 (36nm) 
#®$'J$IJ§-*-C u (1. 2nm) 
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hi/^^ hfflfcIStt2 5 0t, 2H#P B ']£Lrt: 0 

etSb**^ LTIEL< ftf£L*< *ofcOT% 
* KS|5^J;0 5 l5»^y K^fE/£#*Tf£l^ 2 0 0=0. 5 

[0109] ^(Dmm&Mmizxz? ])-m<r>m4k&B 
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40 0. 3 5memuXcm 2 <?r Lfc 0 ~ com. MfthV 

±(DC o90FelO ( 2 n m) /Ni 82Fe 18/ 
(8) /Cu (1. 2nm) /Cr (lOnm) /Co 
74. 5Crl0. 5Ptl5 ( 3 6 n m) jf(0^ft o 

A 1 Rffctt (2nm) /Co90FelO (2n 
m) /N i82Fel8/ (8) /C u ( 1 . 2 n m) 
/ C r (lOnm) /Co74, 5Cr 10. 5Ptl 
5 (3 6nm) Ji & x U L it ( 1J- >Ou ^ 

/U-^M) , T«I*ft4fe*>Ta (3nm) /Pt 



27 

46Mn54 (25nm) /Co90FelO (5) / 
Ru (0. 9) /Co90FelO (5) /A 1 Rfls* 
(2 nm) /C o90FelO ( 2 n m) /N i 8 2 F 
el8/(8) /Cu (1. 2nm)/Cr (lOn 
m) /Co74. 5CrlO. 5 P t 1 5 (36nm) 

N) , TJftJiS-C-^-WbU <*e>t-T««<o-S|J£ 
[0 110] LRt*MO»-&tt: % h^*/MK-&*^-«:« 

(1) ty^^/K^L«)»* 

i^^A-No : 1 2 3 
^^m^(mV) : 1.9 2. 9 2.9 

(2) l^^^/U^yU-^MCO^^ 
U-^^^No : 1 2 3 

S^fcU^GuV) : 2. 8 2. 8 2.9 

(3) Vl'-7ji'?;v—7n<om<& 
-fr^Zf/Wo : 1 2 3 

H±&jj(mV) : 0.2 0 0.2 

(4) -tf-^^U^/U—^Otf) 
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[0112] ^£(1 3 2 fcfy ^/^7^f >"C«iBfc£ 
m m T- £> 9 , 7* — ^ffifiSS 1 0 mm 7^ 4 0 m m 3= T' 

[0 113] ;£§£Hfl s /h«H=3 ^^a-^-^^ajfEtS ^ 
* s &8?5a*5> 2 0 *tf/<4 h og&H "C 7 >f >-l- 

[0 1 14] 
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[El 2] EI 2(1, **W(r«53fifl«4 h y^^S^^y 

[ei 3] in 3d, *mw\zL&zmm&b>*/i'm&^*, 

[0 4] EI 4(1. *»9!(w«5»lB«= h ^/Mg-g^s, 
[13 5] El 5(1. *«WtC«S»fflM£ h l/^^m&^y 
[El 6] EI 6(1, t*3fc<£>3S«tt h ^/M*^^ K<7>» 

/* <o #j 7F -r i#r ffi m -?*> -5 o 

[El 7] El 7(1, *3SflM5»BH4hy*^^s/ 

Kcofg 1 ^*fl£fiR|a)»fi8;S:KM-r55pffiiaT-*>6o 

[EI 8] 08(4, *3SM(C«-5»«tt h ^*/Mg^s/ 

[El 9] EI 9(1. #|69§ic:«5»«tt h ^/u^-^y 

[EI 1 0 ] EI 1 0(1. *38W(c«53»fl«4 h x^/uffi^ 
^s, K<^»4 0A*«OfllricS:RM-t-55FffiElT-fc-5o 
[EI 1 1 ] El 1 1 (1, *«M(c«55SiKtt h ^^«^ 
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